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Objectives: to assess quality of life in patients with varying degrees of ischaemia in comparison with controls, and to
determine whether the degree of lower limb ischaemia and sense of coherence were associated with quality of life.
Materials and methods: 168 patients, including 93 claudicants and 75 patients with critical ischaemia and 102 controls
were studied. Quality of life was assessed using the Nottingham Health Profile in addition to the Sense of Coherence
scale.
Main results: patients with lower limb ischaemia scored significantly reduced quality of life in all aspects compared to
controls. Pain, physical mobility and emotional reactions were the significant independent factors when using logistic
regression analysis. The grade of disease and low sense of coherence were significantly associated with low quality of life.
Increasing lower limb ischaemia significantly conferred worse pain, sleeping disturbances and immobility.
Conclusion: this study showed that the quality of life was impaired among patients with lower limb ischaemia, in all
investigated respects. The degree to which quality of life was affected seems to represent an interplay between the grade
of ischaemia and the patient’s sense of coherence. This suggests the need for a multidimensional assessment prior to
intervention.
Key Words: Quality of life; Nottingham Health Profile; Sense of Coherence; Lower limb ischaemia; Intermittent claudication;
Critical leg ischaemia.
Introduction the patient’s health status. In addition, the fact that an
increasing number of patients are undergoing vascular
The indication for vascular intervention in lower limb interventions4,5 calls for a broader understanding of
ischaemia has mainly been judged on the basis of the impact of the disease to enable a more successful
medical clinical features.1 Such measurements do pro- intervention.
vide valuable information. However, quality of life The assessment of quality of life is complex and
scoring is often underutilised prior to intervention.2 several issues need to be considered. The World Health
Studies investigating the impact of lower limb isch- Organisation (WHO)6 defines health as a “state of
aemia on patients’ quality of life are sparse. Lower complete physical, mental, and social well-being and
limb ischaemia is common in an ageing population, not merely the absence of disease or infirmity”. It has
with a prevalence of intermittent claudication of 14% been suggested that research into the results of health
in men over 68 years of age.3 Deterioration to critical care should incorporate physical, psychological and
ischaemia occurs in about 15% of those patients.1 There social health as well as global perceptions of function
is a spectrum of symptoms that affect the patient’s life and well-being.7 These are the essential dimensions
such as restricted mobility, claudication or rest pain, also included in genetic quality of life instruments
ulceration or gangrene depending upon the severity such as the Nottingham Health Profile (NHP) which
of ischaemia.1 The management of patients with a has been used previously for patients with peripheral
chronic disease requires that other variables than med- vascular disease.8,9
ical indicators should be included in the evaluation of It is not only the disease that affects patients’s quality
of life. Several studies have shown that a person’s
sense of coherence affects the quality of life following
*Please address all correspondence to: R. Klevsga˚rd, Centre for various diseases or interventions among patients withCaring Sciences Lund University, P.O. Box 198, SE-22100 Lund,
Sweden. cancer.10,11 According to Antonovsky’s12 definition, the
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sense of coherence (SOC) is a person’s global ori- examination and were consecutively selected. No
matching variables were used.entation and feelings of confidence – that stimuli are
structured and explicable; that personal resources are
available to meet their demands and that these de-
mands are worth meeting. If this is true also for people Physical assessment
with lower limb ischaemia, those with a low sense of
coherence may need more supportive and com- On admission, routine medical history was obtained
plementary care. and clinical examinations performed, including ankle
Studies on the impact of lower limb ischaemia on blood pressure (ABP) and ankle–brachial pressure
the quality of life are few. They have concerned either index (ABPI). Patients were divided into a claudicant
patients with claudication13,–15 or amputee patients16 group or a critical ischaemia group, according to the
and not the entire range of lower limb ischaemia evaluation made by the vascular surgeon based on
patients eligible for intervention. Moreover, no studies scientific standards suggested for reports dealing with
have been carried out focusing on the quality of life lower limb ischaemia.1 Claudicants were submitted
in relation to the sense of coherence of lower limb to a standard treadmill test at 3km/h with a 14%
ischaemia patients. This is particularly notable con- inclination. The initial claudication distance (ICD) and
sidering their possible relation to each other.12,17 The absolute claudication distance (ACD) were registered
aim of the present study was to assess quality of for this study.
life in patients with varying degrees of ischaemia in
comparison with healthy controls and to determine
whether the degree of lower limb ischaemia and sense
Quality of life assessmentof coherence were associated with quality of life.
Quality of life was assessed using the Nottingham
Health Profile (NHP).21 The profile was designed to
measure perceived health problems and their effectsMaterial and Methods
on activities in daily living. Part I consists of weighted
scores in six dimensions: energy, pain, emotional re-Patients
action, sleep, social isolation and physical mobility.22,23
Possible scores for each dimension range from zeroOne hundred and sixty-eight consecutive patients with
chronic ischaemia being considered for intervention to 100. The higher the score, the greater the perceived
health problems. The NHP-total score represents thewere included in the study. During the period of
data collection, 402 patients were admitted for active totalled score of the answers in part I of the NHP.
Part II relates to seven areas in daily living: paidintervention at the vascular surgical units in three
counties in southern Sweden. One hundred and twenty employment, household activities, family relations, sex
life, social life, hobbies and holidays, and these arefive (31%) were excluded due to communication dif-
ficulties or because they suffered from diseases other presented as a percentage of affirmative responses.
In addition to the NHP-questionnaire, patients re-than vascular disease that restricted their walking
capacity. Sixty-five patients did not wish to participate sponded to the Sense of Coherence (SOC) scale de-
veloped by Antonovsky17 that measures the three coreand 44 patients were not asked. Thus the response
rate among those invited to participate was 72.1%. components of comprehensibility, manageability and
meaningfulness. The respondents were asked to scoreA healthy control group was also recruited for the
study. Of 117 persons, 102 (87%) were included for agreement or disagreement with given statements on
a scale from 1 to 7 rendering a total score range fromcomparison, selected at random from a local study
population.18 The selection for the population study 13 to 91. The higher the score, the stronger the sense
of coherence. The mean SOC score in a healthy Swedishfollowed the criteria for selecting healthy reference
individuals according to SCRV (Scandinavian Com- sample was found to be 61 (S.D. 9).24
On admission to the hospital, the patients who hadmittee on Reference Values) guidelines.19 The study
group had been used to obtain healthy reference values given prior consent had the questionnaires presented
to them by the head nurse and were instructed to fillin a population. Eligible for inclusion were no disease
diagnosis, no consumption of drugs, normal clinical out the questionnaire by themselves. The control group
had their questionnaire sent to their home. The Ethicalchemical values, normal blood pressure and normal
weight.20 During the period of data collection in the Committee of the University of Lund approved the
study.present study the controls were called for a medical
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Statistics measured by absolute walking distance for claudicants
significantly correlated with the total NHP score (r=
Differences in NHP scores for part I between patients -0.18, p>0.08).
The median score of the six quality of life dimensionsand controls were tested using the Kruskal–Wallis
analysis of variance. The Chi-squared-test was used was significantly higher (suggesting more severe prob-
lems) among claudicants and critical ischaemiato analyse group differences in part II. To determine
factors associated with having high NHP scores (>49.5 patients compared to controls (Table 3). Also the me-
dian score of pain, sleep and physical mobility wasscore, 90th percentile) among patients and controls, a
multiple logistic regression analysis (forward con- significantly higher in critical ischaemia patients com-
pared to patients with claudication. Claudicants hadditional) was performed. Age, sex, cohabitation, sense
of coherence, duration of ischaemia and ankle pressure significantly more problems with all activities in daily
living, compared to the controls. Critical ischaemiawas included in the analysis. Duration was divided at
one year’s duration, cohabitation as living with rel- patients reported significantly more problems in all
areas of daily living, except with regard to paid em-atives or alone, while the remaining variables were
divided according to median values. In addition, a ployment, compared to the controls (Table 4). No
significant differences were found between claudicantsmultiple logistic regression analysis was used to deter-
mine which of the six dimensions in part I of the NHP and critical ischaemia patients in these areas. Only
33% of the patients had paid employment, the re-differentiated between patients and controls. Each di-
mension was divided according to the median value mainder being retired and thus excluded from the
analysis of that variable.(energy <24>, pain <38>, emotional reaction <8>, sleep
<20>, social isolation <5> and physical mobility <21>). The multiple logistic regression analysis showed
that a high total NHP-score was significantly as-The possible influence of differences in age (three age
groups) on the quality of life of patients and controls sociated with a low sense of coherence and belonging
to the patient group (Table 5). Further analysis ofwas analysed using a two-way ANOVA. Correlation
between variables was evaluated using Spearman’s claudicants and critical ischaemia patients showed that
belonging to the critical ischaemia group and a lowrank correlation test. The internal consistency of each
scale was calculated using Cronbach’s alpha.25 The sense of coherence were factors significantly associated
with high total NHP-scores (Table 6). Pain (OR: 7.1,NHP scale was supported by high internal consistency
coefficients in pain (r=0.86), emotional reaction (r= CI: 3.4–14.6, p<0.0001), physical mobility (OR: 5.2, CI:
2.3–11.9, p<0.0001) and emotional reactions (OR: 2.3,0.83), energy and physical mobility (r=0.77) and sleep
(r=0.73), while feelings of social isolation had a lower CI: 1.1–4.6, p<0.02) were the health factors for which
the difference between patients and controls reachedalpha value (r=0.58). Analysis of the SOC scale
showed an alpha value of 0.87. Data analysis was significance after stepwise logistic regression analysis.
Energy, sleep and social isolation failed to reach sig-performed on SPSS for overall comparison and a p-
value of <0.05 was taken as statistically significant.26 nificance as independent factors.
DiscussionResults
This study has shown that lower limb ischaemia mark-Of the 168 patients included in the study, 93 (56%)
suffered from claudication and 75 (44%) from critical edly affected patients’ quality of life and that this was
all the more so for patients with critical ischaemia. Allischaemia. Ninety-eight (59%) patients had ex-
perienced ischaemic symptoms for two years or more, quality of life aspects measured were affected and,
in particular, pain, physical mobility and emotional146 (87%) had unilateral symptoms of ischaemia and
the remaining 22 (13%) had bilateral symptoms. There reactions were predictive health factors for patients.
The degree to which quality of life was affected, how-were significant differences between the controls and
the two patient groups with regard to cohabitation ever, seems to represent an interplay between the
grade of the ischaemia and the patient’s sense ofand between the three groups in age and the total
NHP-score (Table 1). Although there were significant coherence.
Obstacles to the generalisability of the results stemdifferences in age between the groups, age had no
significant influence on the total NHP-score (Table 2). mainly from the non-participants and drop-out rate.
The non-participants consisted of patients (18.7%) whoThere were no significant differences in the SOC score
between the three groups. Nor was severity of disease were eligible to have received the questionnaire but
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Table 1. Demographic details and total scores on NHP and the Sense of Coherence (SOC) scale in
the patient groups and controls included in the study.
Critical Claudicants Controls p-value
ischaemia n=93 n=102
n=75
Age m (S.D.)1 73 (9.5) 67 (9.8) 62 (11.4) 0.001a,b,c
Sex (%)2 N.S.
Male/female 61/39 57/43 57/43
Cohabitation (%)2 0.001a,b
Living alone 35 37 15
Living with family/relatives 65 63 85
SOC m (S.D.)1 71 (13.8) 72 (13.6) 75 (10.5) N.S.
The total NHP m (S.D.)1 34 (21.8) 25 (17.5) 7 (11.9) 0.001a,b,c
Severity of disease m (S.D.)3
Ankle–brachial pressure mmHg 67.4 (37.5) 91.9 (25) – 0.001
Ankle–brachial pressure index 0.4 (0.2) 0.6 (0.2) – 0.001
Treadmill maximum walking
distance in metres4 – 137.5 (72.8)
a Controls versus claudicants, b Controls versus critical ischaemia, c Claudicants versus critical isch-
aemia.
1 Kruskal–Wallis test, 2 Chi-squared test, 3 Mann–Whitney U-test.
4 For medical reasons, includes only claudicants.
Table 2. Total NHP scores in relation to age (three age groups) and group (patients/controls).
Sum of Squares1 df 2 Mean Square3 F-value4 p-value
Age 1124.1 2 562.1 1.9 0.16
Group 21338.4 1 21338.4 71.4 0.001
Age·group 335.3 2 167.7 0.6 0.57
Tested by two-way analysis of variance.
1 Sum of squares differences of each observation.
2 Degrees of freedom.
3 Sum of squares differences between the mean of each group and the overall mean.
4 Ratio of variance.
Table 3. Median scores in part I of the NHP for selected groups. Differences between claudicants, critical
ischaemia and controls tested by Kruskal–Wallis analysis.
Critical ischaemia Claudicants Controls
n=75 n=93 n=102
Dimension Md(q1,q3)* Md(q1,q3) Md(q1,q3) p-value
Energy 36.8 (0.0–100) 23.7 (0.0–60.6) 0.0 (0.0–0.0) 0.001a,b
Pain 55.9 (30.5–82.1) 29.4 (18.5–53.7) 0.0 (0.0–0.0) 0.001a,b,c
Emotional reaction 8.2 (0.0–31.8) 8.2 (0.0–22.8) 0.0 (0.0–0.0) 0.001a,b
Sleep 41.7 (11.1–75.3) 11.1 (0.0–53) 11.1 (0.0–11.1) 0.001a,b,c
Social isolation 0.0 (0.0–21.6) 0.0 (0.0–0.0) 0.0 (0.0–0.0) 0.004a,b
Physical mobility 34.2 (10.2–52.5) 20.3 (10.2–32.8) 0.0 (0.0–0.0) 0.001a,b,c
*Median value (25th and 75th percentile). A high score indicates more perceived problems.
a Controls versus claudicants, b Controls versus critical ischaemia, c Claudicants versus critical ischaemia.
were not asked or offered one. The reason for this was selection criteria, however, limit the generalisability of
the results. Patients who did not fit the sample criterialargely practical, being due to holidays, lack of nursing
staff time, or forgetfulness. There was no reason to accounted for about 31% of the total sample and
were those judged to be inoperable or those havingbelieve that this non-participation was systematic. Fur-
thermore, the non-participant rate was approximately communication difficulties or other than vascular dis-
ease restricting their walking capacity. Ehnfors andthe same for the three hospitals and probably caused
by specific factors in the wards. The drop-out rate was co-workers27 pointed out that these people are often
excluded from various studies and that such exclusion27.9% and was not investigated further, so it is not
possible to establish whether these patients were in distorts the results. The fact that these individuals,
who are likely to be worse off because of the severityworse condition than those who were included. The
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Table 4. The percentage of positive responses for areas of activity in daily life in part II of
the NHP tested by Chi-squared test.
Individuals having problem (%)
Critical Claudicants Controls p-value
ischaemia n=93 n=102
Category of problem n=75
Paid employment1 6 (8)2 16 (17)3 6 (6) 0.03a
Household activities 44 (59) 41 (44) 14 (14) 0.001a,b
Family relations 13 (17) 16 (17) 1 (1) 0.001a,b
Social life 27 (36) 27 (29) 7 (7) 0.001a,b
Sex life 23 (31) 27 (29) 6 (6) 0.001a,b
Hobbies 37 (49) 46 (50) 9 (9) 0.001a,b
Holidays 41 (55) 44 (47) 8 (8) 0.001a,b
1 Analysis includes patients <65 years of age.
2 Analysis includes 17 patients.
3 Includes 39 patients.
a Controls versus claudicants, b Controls versus critical ischaemia.
Table 5. Factors associated with high NHP scores in patients and controls.
Odds ratio 95% confidence p-value
interval for OR
Sense of coherence (<76 vs. >76) 7.62 2.51–23.10 0.0003
Study group (patients vs. 19.64 2.59–148.77 0.0039
controls)
Factors with no significant influence were age, sex and cohabitation.
of the disease or because they also suffer from other demonstrating differences in pain, sleep and physical
mobility was excellent for the NHP scale, in that itcomplicating diseases, are excluded means that results
probably give a more positive view of the impact of discriminated between patients with severe ischaemia
on the one hand, and claudicants and controls onthe disease than would be the case if all ischaemia
patients were included. In this case, it means that the the other. Using the short version, Antonovsky29 has
reported high validity and reliability with alpha valuesfindings are representative only of those patients who
were admitted for active intervention, with a clear on the SOC-scale of 0.74–0.91 in various studies.
Usually a scale with a small number of items tends tomind and having no other disease restricting their
mobility. It seems reasonable to believe that quality of underestimate reliability.29 The analysis in this study
indicated good reliability (r=0.87). The results of thislife is even more affected in the total population of
lower limb ischaemia patients. study strengthen earlier findings suggesting that the
scales are sensitive in detecting problems and factorsThe NHP and SOC scales used in this study have
proved to be reliable and valid in earlier studies. In a of importance for the quality of life among patients
with lower limb ischaemia.similar patient group and using the NHP, Chetter et
al.28 showed high reliability coefficients of >0.8 for all The findings suggested that quality of life is not
merely a result of the severity of the disease. It is alsodomains and high validity in the measurement of pain,
physical mobility and emotional reactions compared a result of the person’s ability to manage and cope
with difficult life situations. Thus the person’s sensewith the Short Form 36 (SF 36) and the EuroQol (EQ-
5D). The main limitation of the NHP observed has of coherence moderates the effects on quality of life
from the disease. These findings support Anto-been the so-called “floor effect”, whereby patients with
“milder” symptoms score zero or near to zero. In the novsky’s12,17 suggestion that the perception of health
is related to the sense of coherence. A low sensepresent study, this was seen in the lack of variation in
the dimension of social isolation (Table 3), i.e. the score of coherence was significantly associated with a low
quality of life. This interpretation is furtherwas the lowest possible. This can also explain the low
reliability coefficient of 0.58. This factor thus failed to strengthened by the fact that there was no significant
difference in SOC scores between claudicants, criticaldifferentiate between individuals, and it seems reason-
able to assume that it will also fail to detect im- ischaemia patients or controls. This result is in agree-
ment with other studies using various quality of lifeprovement after interventions. The responsiveness in
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Table 6. Factors associated with high NHP scores in claudicants and critical ischaemia
patients.
Odds ratio 95% confidence p-value
interval for OR
Study group (critical ischaemia 7.19 2.44–21.15 0.0003
vs. claudicants)
Sense of coherence (<76 vs. >76) 7.71 2.42–24.60 0.0006
Factors with no significant influence were age, sex, cohabitation, duration of ischaemia and
ankle–brachial pressure index.
instruments in combination with the sense of co- life was impaired among patients with lower limb
ischaemia, in all respects. The degree to which qualityherence scale.10,24 The individual sense of coherence
appears to be one cause of the variation in the patients’ of life was affected, however, seems to represent an
interplay between the grade of ischaemia and thequality of life. Although no cut-off point is known for
the SOC scale, these findings underline the importance patient’s sense of coherence. This suggests the need for
a multidimensional assessment prior to intervention.of using such measures in clinical practice. Those with
a low sense of coherence are probably in greater need
of complementary care because of a low quality of
life. Focusing on their need for pain relief, emotional
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